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(57) ABSTRACT

An electrical connector assembly (100) includes a securing
box (3) and a electrical connector (2). The securing box (3)
includes a box portion (31) for receiving the electrical con-
nector (2). The electrical connector (2) includes an insulative
housing (20), a number of terminals (21) retained in the
insulative housing (20) and a metallic cover (22) covering the
insulative housing (20). The metallic cover (22) includes a
pair of cantilever arm (225) extending forwardly and out-
wardly from two sides thereot. The box portion (31) includes
corresponding an extraction slot (317) and a locating slot
(314) for recerving the cantilever arm (223), the extraction
slot 15 used to remove the electrical connector by a tool
inserted thereol and therefore, the electrical connector (100)

can be easily assembled or replaced trom an electronic equip-

ment.

20 Claims, 9 Drawing Sheets
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ELECTRICAL CONNECTOR ASSEMBLY
WITH IMPROVED METALLIC COVER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an electrical
connector assembly, and more particularly to an electrical
connector assembly to be easily assembled on a printed cir-
cuit board (PCB) and/or replaced from the PCB.

2. Description of Related Arts

Universal Serial Bus (USB) interfaces are widely used 1n
various electronic devices. In recent years, a micro USB
interface 1s introduced to meet miniaturization requirement of

clectronic devices. Taiwan Utility Model No. M385114 dis-

closes an electrical connector comprising an insulative cover
and a connecting module. The 1nsulative cover includes an
upper suriace, a lower surface faced to the upper surface, and
a pair of side surfaces for cooperatively defining a receiving
room. The receiving room has a contacting opening for inser-
tion of a plug connector. The upper surface faces a PCB. The
connecting module 1s recewved 1n the receiving room. The
connecting module 1includes an 1insulative housing, a number
of contact terminals, and a grounding contact. The contact
terminals and the grounding contact are all fixed with the
insulative housing by insert-molding. Each of the contact
terminals and the grounding contact has a contacting part
flexibly connecting with the PCB without soldering. The

connecting module can be separated from the insulative
cover, but the electrical connector 1s difficult to be assembled
on the PCB and thus difficult to be replaced.

An electrical connector assembly that can be assembled on
the PCB easily and replaced from the PCB easily 1s desired.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention 1s to pro-
vide an electrical connector assembly with an improved
metallic cover for easily being assembled on the PCB and
replaced from the PCB.

To achieve the above object, an electrical connector assem-
bly mcludes a securing box and a electrical connector. The
securing box mcludes a box portion for recerving the electri-
cal connector. The electrical connector includes an insulative
housing, a number of terminals retained in the insulative
housing and a metallic cover covering the insulative housing.
Themetallic cover includes a pair of cantilever arm extending
torwardly and outwardly from two sides thereof. The box
portion includes corresponding an extraction slot and a locat-
ing slot for receiving the cantilever arm, the extraction slot 1s
used to remove the electrical connector by a tool mserted
thereotf and therefore, and therefore, the electrical connector
can be easily assembled or replaced from an electronic equip-
ment.

Other objects, advantages and novel features of the mven-
tion will become more apparent from the following detailed
description when taken 1n conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective, assembled view of an electrical
connector assembly of the present invention;

FI1G. 2 1s another perspective, assembled view of the elec-
trical connector assembly but taken a different view with
respect to FIG. 1.
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FIG. 3 1s a perspective, partly exploded view of the elec-
trical connector assembly taken a same view as FIG. 1, show-

ing an electrical connector and a sealing ring separated from
an securing box;

FIG. 4 1s a perspective, further partly exploded view of the
clectrical connector assembly as shown i FIG. 3 with a
waterproof ring and a PCB separated from the securing box;

FIG. § 1s a perspective, partly exploded view of the elec-
trical connector assembly taken a same view as FIG. 2, show-
ing the PCB separated from the securing box;

FIG. 6 1s a perspective, exploded view of the electrical
connector of the present invention;

FIG. 7 1s a cross-sectional view of the electrical connector
assembly taken along line 7-7 of FIG. 1;

FIG. 8 1s a cross-sectional view of the electrical connector
assembly taken along line 8-8 of FIG. 1; and

FIG. 9 1s a perspective, partly exploded view of the elec-
trical connector assembly taken a same view as FIG. 1, show-
ing the sealing ring separated from the securing box.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Retference will now be made 1n detail to the preferred
embodiment of the present invention.

Referring to FIGS. 110 9, an electrical connector assembly
100 of the present invention comprises an electrical connector
2, a securing box 3 for recerving the electrical connector 2, a
sealing ring 4 assembled between the electrical connector 2
and the securing box 3 at a front end of the electrical connec-
tor 2, a PCB 1 contacted with the electrical connector 2, and
a waterprool ring 3 assembled between the electrical connec-
tor 2 and the PCB 1.

Referring to FIG. 6, the electrical connector 2 comprises an
insulative housing 20, a plurality of terminals 21 fixed with
the 1nsulative housing 20 by insert-molding, and a metallic
cover 22 covering the nsulative housing 20. The insulative
housing 20 comprises a base portion 201 and a tongue portion
202 extending from the base portion 201. According to the
1llustrated embodiments of the present disclosure, the termi-
nals 21 tlexibly contact with the PCB 1 without soldering.

Reterring to FIG. 6, each terminal 21 comprises a connect-
ing portion 211 fixed in the tongue portion 202, a retaining
portion 212 extending from the connecting portion 211 and
fixed i the base portion 201, and a resilient portion 213
extending from the connecting portion 211 and out of the
insulative housing 20 for tlexibly connecting with the PCB 1.
The connecting portion 211 1s exposed on the tongue portion
202 for connecting with a mating connector (not shown). The
resilient portion 213 1s faced to the connecting portion 211
and substantially V-shaped. The resilient portion 213 includes
a flat shaped first elastic arm 2131, a tlat shaped second elastic
arm 2132, and a connecting portion 2133 connecting with the
first elastic arm 2131 and the second elastic arm 2132. The
second elastic arm 2132 defines an end portion 2134 at front
end thereol. The connecting portion 2133 flexibly connects
with the PCB 1 without soldering.

Referring to FIG. 6, the metallic cover 22 comprises a top
plate 221, a bottom plate 222, and a pair of lateral plates 223
connecting with the top plate 221 and the bottom plate 222 for
cooperatively defining a recerving room 224 1n which a mat-
ing connector 1s mserted along a mating direction. Each lat-
eral plate 223 forms a cantilever arm 225. The cantilever arm
225 1ncludes a resilient arm 2251 extending forwardly and
outwardly from the lateral plate 223 and a resisting portion
2252 extending forwardly from the resilient arm 2251. The
resisting portion 2252 1s higher than the resilient arm 22351
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along a first direction perpendicular to the top plate 221. In
accordance with the embodiments of the present disclosure,
the electrical connector 2 1s a Micro USB socket. Each lateral
plate 223 includes an 1inclined plate 2232 and a vertical plate
2231 extending upwardly from the inclined plate 2232. The
vertical plate 2231 1s perpendicular to the top plate 221 and

the resisting portion 22352 1s essentially parallel to the vertical
plate 2231.

Referring to FIG. 4 and FIGS. 7-8, the securing box 3

comprises a box portion 31 for recerving the electrical con-
nector 2 and optionally a plate part 32 connected with the box
portion 31. In another embodiment of the present disclosure,
the securing box 3 also can be a part of an electronic equip-
ment (not shown). The securing box 3 comprises a top wall
313, a bottom wall 320 faced to the top wall 313, a pair of
lateral walls 315 extending downwardly from two sides of the
top wall 313 and a rear wall 319 extending downwardly from
rear end of the top wall for cooperatively defining a recerving,
space 311, and an insertion opening 310. The electrical con-
nector 2 1s inserted in the receiving space 311 through the
insertion opening 310. In accordance with the embodiments
of the present disclosure, each lateral wall 315 includes a
vertical surface 3151 and an inclined surface 3152. The ver-
tical plate 2231 of the lateral plate 223 contacts with the
vertical surface 3151, the inclined plate 2232 of the lateral
plate 223 contacts with the inclined surface 3152, the top wall
313 contacts with the top plate 221 of the electrical connector
2, and the rear wall 319 contacts with a rear end of the
electrical connector 2. Therefore, the electrical connector 2 1s
received 1n the receiving space 311 of the box portion 31
stably.

Referring to FIG. 4 and FIGS. 7-8, the bottom wall 320
defines a through hole 312. The resilient portion 213 of the
terminal 21 extends out of the box portion 31 through the
through hole 312 for flexibly connecting with the PCB 1.
Each lateral wall 315 comprises a locating slot 314 and an
extraction slot 317 1n communication with the locating slot
314 on an inter surface thereof. The locating slot 314 defines
a contacting surtace 3141. The contacting surface 3141 1is
perpendicular to the top plate 221. The extraction slot 317 1s
shorter than the locating slot 314 along the first direction
perpendicular to the top plate 221/top wall 313 and wider than
the locating slot 314 along a second direction perpendicular
to the vertical surface 3151/lateral wall 315. The resisting
portion 2252 resists against the contacting surface 3141 when
the electrical connector 2 1s fully mserted into the recerving,
space 311. The extraction slot 317 1s used to recerve a tool (no
shown) for taking out the electrical connector 2.

Referring to FIGS. 4-5 and FIG. 9, the bottom wall 320 has
a preloading wall 316 located at a front end thereof. The
preloading wall 316 comprises at least one protrusion 318.
The protrusion 318 contacts with the bottom plate 222 when
the electrical connector 2 1s fully inserted into the receiving,
space 311 and defines a gap 321 between the bottom plate 222
and the preloading wall 316 for receiving the end portion
2134 of the terminal 21 and the sealing ring 4. The end portion
2134 of the terminal 21 contacts with the preloading wall 316
for taking out the electrical connector 2 easily.

Referring to FIG. 1 and FIG. 4, the sealing ring 4 1s made
from plastic material such as rubber. The sealing ring 4 com-
prises a base ring 41 and a pair of ears 42 extending from two
sides of the base ring 41. The sealing ring 4 1s assembled
between the electrical connector 2 and the securing box 3 at
the front end of the electrical connector 2 and the ears 42
received 1n front end of the extraction slot 317 for sealing
purpose. The base ring 41 has at least one recess 411 for
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receiving the protrusion 318. The base ring 41 extends into
the gap 321 for preventing the terminal 21 from contacting
with the metallic cover 22.

The electrical connector assembly 100 of the present
invention comprises the pair of cantilever arms 2235, the secur-
ing box 3 comprises corresponding the extraction slot 317 and
the locating slot 314 for receiving the cantilever arm 225 and
therefore, the electrical connector 100 can be easily
assembled to or replaced from the PCB because the resilient
portion, 1., the tail section, 1s not permanently secured to the
PCB but 1n a detachable attachment manner therewith. In an
overview aspect, the insulative securing box 3 defines a
receiving cavity 311 with an outside opening for communi-
cating to an exterior and an inside opening for communicating
with a printed circuit board 1. The electrical connector 2 1s
received within the recerving cavity 311, including the 1nsu-
lative housing 20 equipped with a plurality of conductive
contacts 21 each with a contacting section 211 exposed 1n a
mating cavity which forwardly communicates with the out-
side opening, and a tail section 213 disposed around the mside
opening, the connector being dimensioned smaller than the
outside opening for allowing said connector to be withdrawn
from the receiving cavity via said outside opening. The secur-
ing box 3 includes a forward abutment section (not labeled)
around the rear end of the receiving cavity 311 to restrict
rearward movement of the connector 2 and a rearward abut-
ment section 3141 around the front side to restrict forward
movement of the connector 2. Oppositely, the connector 2
includes a rearward abutting portion (not labeled) around the
rear end to abut against the forward abutment section of the
securing box, and a forward abutting portion 2252 to abut
against the rearward abutment section 3141 of the securing
box so as to securing the connector 2 within the receiving
cavity 311 in position. In this embodiment, the moveable arm
2251, which 1s resilient to perform deflection instead of other
type movements, 1s formed on the forward abutting portion
2252 of the connector 2 rather than on the rearward abutment
section 3141 of the securing box 3, and 1s accessibly operable
from the exterior to release engagement between the forward
abutting portion 2252 of the connector 2 and the rearward
abutment section 3141 of the securing box 3 so as to easily
withdraw the connector 2 from the receiving cavity 311 of the
securing box 3 for replacement of the connector 2, 11 neces-
sary. It 1s noted that 1n this embodiment the cantilevered arm
2235 functions as a releasable locking device to assemble the
connector 2 within the recerving cavity 311 of the securing
box 3 1n a detachable attachment manner. It 1s also noted that
the cantilevered arm 225 1s not constantly exposed to the
exterior but covered by the sealing ring 4 while 1s still deemed
accessible from the exterior once said sealing ring 4 1is
removed therefrom.

While a preferred embodiment in accordance with the
present invention has been shown and described, equivalent
modifications and changes known to persons skilled in the art
according to the spirit of the present invention are considered

within the scope of the present invention as described 1n the
appended claims.

What 1s claimed 1s:

1. An electrical connector assembly comprising:

a securing box comprising a box portion, the box portion
having an insertion opening and including a top wall, a
pair ol lateral walls extending downwardly from two
sides of the top wall, and a rear wall extending down-
wardly from a rear end of the top wall, the top, lateral,
and rear walls together defining a receiving space, at
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least one of the two lateral walls including a locating slot
on an inner surface thereof and defimng a contacting
surface; and

an electrical connector removably received 1n the securing
box and comprising:

an 1nsulative housing including a base portion and a
tongue portion extending from the base portion;

a plurality of terminals retained in the insulative hous-
ing, each terminal including a resilient portion
extending out of the insulative housing; and

a metallic cover covering the insulative housing, the
metallic cover including a top plate, an opposite bot-
tom plate, and a pair of lateral plates connected with
the top plate and the bottom plate, the metallic cover
including at least one cantilever arm extending for-
wardly and outwardly from the lateral plate, the can-
tilever arm received 1n the locating slot and resisting
against the contacting surface.

2. The electrical connector assembly as claimed 1n claim 1,
wherein the cantilever arm includes a resilient arm extending,
torwardly and outwardly from the lateral plate and a resisting
portion extending forwardly from the resilient arm, the resist-
ing portion contacts with the contacting surface, and the
resisting portion extends further outward than the resilient
arm.

3. The electrical connector assembly as claimed 1n claim 2,
wherein the lateral wall includes an extraction slot 1n com-
munication with the locating slot of the at least one lateral
wall, and the extraction slot 1s shorter than the locating slot
along a height direction and wider than the locating slot along
a lateral direction.

4. The electrical connector assembly as claimed in claim 3,
wherein the resilient portion includes a flat first elastic arm, a
flat second elastic arm, and a connecting portion between the
first elastic arm and the second elastic arm, the second elastic
arm defines a front end portion, the box portion has a preload-
ing wall located at a front end thereolf, and the front end
portion contacts with the preloading wall.

5. The electrical connector assembly as claimed 1n claim 4,
wherein the preloading wall comprises at least one protru-
s10on, and the at least one protrusion contacts with the bottom
plate when the electrical connector 1s fully nserted into the
receiving space.

6. The electrical connector assembly as claimed in claim 5,
turther including a sealing ring, and wherein a gap 1s defined
between the bottom plate and the preloading wall, the sealing,
ring being received in the gap.

7. The electrical connector assembly as claimed in claim 6,
wherein the sealing ring comprises at least one ear extending,
from one side thereof and received 1n a front of the extraction
slot.

8. The electrical connector assembly as claimed in claim 1,
wherein the box portion includes a bottom wall facing the top
wall, the bottom wall defines a through hole, and the resilient
portion of the terminal extends out of the box portion through
the through hole for connecting to a printed circuit board.

9. The electrical connector assembly as claimed 1n claim 1,
wherein each terminal including a connecting portion fixed in
the tongue portion, a retaining portion extending from the
connecting portion and fixed 1n the base portion, and a resil-
ient portion extending from the connecting portion and out of
the insulative housing, and the resilient portion faces the
connecting portion and 1s substantially V-shaped.
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10. An electrical connector assembly comprising:

an mnsulative securing box defining a recerving cavity with
an outside opening for communicating to an exterior and
an inside openming for communicating with a printed
circuit board:;

an electrical connector received within the recerving cavity

including at least one insulative housing equipped with a
plurality of conductive contacts each with a contacting
section exposed 1 a mating cavity which forwardly
communicates with the outside opening, and a tail sec-
tion disposed around the 1nside opening and configured
for being not permanently secured to the printed circuit
board but in a detachable attachment manner thereto, the
connector being dimensioned substantially smaller than
the outside opening for allowing said connector to be
withdrawn from the receiving cavity via said outside
opening; wherein

one of the connector and the securing box 1s equipped with

a releasable locking device to removably assemble the
connector mto the receiving cavity via said outside
opening.

11. The electrical connector assembly as claimed 1n claim
10, wherein said releasable locking device 1s arranged to be
accessibly operable from the exterior.

12. The electrical connector assembly as claimed 1n claim
10, wherein the securing box 1s associated with an outside
seal around the outside opening for sealing a gap between a
metallic shell of the electrical connector and the securing box,
and an 1nside seal around the 1nside opening for sealing a gap
between the printed circuit board and the securing box.

13. The electrical connector assembly as claimed 1n claim
10, wherein the securing box includes a rearward abutment
section to restrict forward movement of the connector, and the
connector includes a forward abutting portion to abut against
the rearward abutment section of the securing box so as to
secure the connector within the recerving cavity 1n position,
and one of the forward abutting portion of the connector and
the rearward abutment section of the securing box 1s equipped
with a moveable arm functioning as said releasable locking
device and being accessibly operable from the exterior to
release engagement between the forward abutting portion of
the connector and the rearward abutment section of the secur-
ing box so as to easily withdraw the connector from the
receiving cavity of the securing box for replacement, 1f nec-
essary.

14. The electrical connector assembly as claimed 1n claim
13, wherein said housing includes a mating tongue on which
the contacting sections 1s located, and said connector further
includes a metallic shell enclosing the mating tongue and
defining a mating cavity, and said moveable arm 1s formed on
the shell.

15. The electrical connector assembly as claimed 1n claim
14, wherein said securing box includes a slot to accommodate
deflection of the moveable arm.

16. A method of removing an electrical connector which
communicates with an exterior and a printed circuit board,
comprising steps of:

providing an 1nsulative securing box with a recerving cav-

ity and an outside opening for communicating with the
exterior and an nside opeming for communicating with
the printed circuit board;

providing the connector located within the receiving cavity

and equipped with a mating tongue and a plurality of
contacts each having a contacting section exposed upon
the mating tongue and a tail section located around the
inside opening for being not permanently secured to but
clectrically and mechanically contacting the printed cir-




US 9,136,616 B2
7

cuit board, wherein said connector 1s dimensioned sub-
stantially smaller than the outside opening so as to easily
withdraw the connector from the recerving cavity of the
securing box via said outside opening; and

providing one of said connector and said securing box with 5

a releasable locking device which 1s accessibly operable
from the exterior so as to removably assemble the con-
nector 1mto the recerving cavity for operation or with-
draw the connector from the receiving cavity for repair-
ng. 10

17. The method as claimed 1n claim 16, further comprising
steps of providing a rearward abutment section around a
periphery of the recerving cavity and providing the connector
with a forward abutting portion abutting against said rearward
abutment section for preventing forward movement of the 15
connector relative to the securing box, and providing one of
said rearward abutment section and said forward abutting
portion with a moveable arm functioning as said releasable
locking device so as to disengage the forward abutting portion
from the rearward abutment section for withdrawing the con- 20
nector from the receiving cavity of the securing box.

18. The method as claimed 1n claim 17, further providing a
metallic shell located between the securing box and the mat-
ing tongue and essentially surrounding the mating tongue.

19. The method as claimed 1n claim 18, wherein the con- 25
nector includes an insulative housing forming said mating,
tongue, said shell 1s a part of the connector and 1s permanently
assembled with said insulative housing, and the forward abut-
ting portion 1s formed on the shell.

20. The method as claimed 1n claim 18, wherein said move- 30
able arm 1s formed on the shell.
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